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(54) Method for nruinufacturing a paper or board web and a paper or board machine 



(57) The present invention relates to a method for 
manufacturing a paper or t3oard web. Stock is fed from 
a headbox (1 00) to a wire section (200), in which water 
is removed from the web (W) and from which the web 
(W) is passed to a press section (300), in which water is 
pressed out of the web (W) and after which the web (W) 
is dried in a dryer section (400) and reeled by means of 
a reel-up (800). According to the invention, additives, 
fillers and/or fines are fed into the stock of the surface 



layers of the web (W) in order to reduce the pore size 
distribution of the web in the surface layers so as to sub- 
stantially correspond to a precoated web. The invention 
also relates to a paper or board machine which is char- 
acterized in that it comprises means for feeding addi- 
tives, fillers and/or fines into a fibre stock such that an 
uncoated web substantially con^esponds in its proper- 
ties to a precoated web. 
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Description 



[0C011 The Invention relates to a method for manu- 
facturing a paper or board web accortfing to the pream- 
ble of datm 1 . 

[0002] The Invention also relates to a paper or 
board machine according to the preamble of claim 12. 
[0003] The method and the paper or board machine 
according to the Invention can be applied very widely in 
the manufacture of different paper and board grades in 
which the conventional method would comprise improv- 
ing the quality of paper or board by precoating. Typical 
such writing and printing papers are fine paper, LWC 
base paper or improved newsprint per se known by a 
person skilled in the art. The coating of different board 
grades has also Increased in recent years. Hereafter, 
the invention will, however, be described mainly In con- 
nection with the manufacture of fine paper, not by any 
means confining the invention to this. 
[0004] In this description, by fine paper is meant 
uncoated fine paper and coated fine paper. The basis 
weight of uncoated fine paper is usually 40 to 230 g/hn^, 
that of coated fine paper 60 to 250 g/m?. Typteal pulp for 
manufacturing fine paper comprises chemk»l fibres: 
short fibres which are obtained, for example, from birch 
and an eucalyptus tree, and a long-fibre material 
obtained fmm sofhwood trees is genersdly added to this. 
[0005] The proportion of mechank»l pulp is gener- 
ally below 10 %. About 15 to 30 % of filler is added to 
the pulp, and the filler may be stone, calcium carbonate, 
kaolin and/or other suitable mineral pigments. Recently, 
in the manufacture of fine paper, increasing use has 
also been made of recycled fibres. 
[OOOS] As mentioned above, by means of the 
method and the paper machine in accordance with the 
invention It is possible to manufacture profitably paper 
that conesponds to precoated fine paper. In this appli- 
cation, the aim of conventionEd precoating has been to 
provide the surface of the web with certain properties 
whk:h are beneficial In the further processing of the 
web. These properties include, among other things, a 
desired porosity of and pore size distribution In the sur- 
face as well as a desired oil aissorption level, for exam- 
ple, measured by the Cobb-Unger method. The 
coverage degree of pigment is also one property that Is 
monitored. The process of manufacturing fine paper 
according to the Invention, which does not apply con- 
ventional precoating, thus enables said properties to 
have values which correspond to those attained when 
using a conventional manufacturing process that 
Includes a precoating stage. 

[0007] Corresponding to coated fine paper, the 
invention can also be applied advantageously to paper 
grades containing mechank^al pulp, which paper grades 
are coated at the final stage of the manufacturing proc- 
ess. Typk:al such paper grades are LWC and MWC. 
[0008] The method and the devtee according to the 
invention also make it possible to manufacture better 
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newsprint than before without adding a suriiace sizing 
unit to a line. The significance of the invention in this 
application will be the greater, the faster the newspaper 
machines will be and the thinner the newsprint will 
become. Four-colour printing requires a surface that is 
stronger and denser than before. As known, it has been 
taught previously that this is attained by surface-treat- 
ment of the web. 

[0009] It is required more and more often that 
boards shall have a better printing surface than before. 
Our Invention offers good possibilities for that without 
costiy investments at the dry end of the board machine. 
When multi-layer boards are manufactured, our inven- 
tion also offers an advantageous solution for improving 
tiie printing properties of webs forming the surface lay- 
ers of multi-layer board. The bonding strength of multi- 
layer board can also be increased by feeding, for exam- 
ple, starch into the suriiace of the webs. 
[0010] In paper or board machines known in prior 
art, the short circulation and other stock systenns are 
most commonly built such as to mix fibres, fillers, fines 
and additives to form a stock that is as homogeneous as 
possible in order to be supplied into a headbox of a 
paper or board machine. In multi-layer web fbrnning, it is 
also known to use several different stock systems for 
feeding different fibre suspensions either into one or 
more headboxes. The headbox spreads the formed pulp 
suspension evenly on a wire section, in which dewater- 
ing and couching of the web begin. In prior art there are 
known several different types of wire sections, or form- 
ers, known in themselves to a person skilled in the art; 
fourdrinier formers, hybrid formers, and gap formers. 
Board machines may include even several wire units. 
From the standpoint of the Invention, the most prefera- 
ble former Is a gap fomrier, in whtoh a slice jet produced 
by a headbox is fed between two wires and the bulk of 
the water is removed between said wires in two direc- 
tions. One advantageous gap former arrangement has 
been described in the paper L. Vertesaio: Efficient 
Forming at High Speeds, XI Valmeit Paper Technol- 
ogy Days 1998. In the anangements known from prior 
art, the fibre and filler distribution in the thtokness direc- 
tion of the web can be controlled only to a limited 
degree, for example, by placement and vacuums of the 
dewatering elements of the former. The fillers often 
accumulate on the surfaces of the web in dewatering 



[0011] in prior art there are known in themselves 
multi-layer heacboxes. some of them being described, 
for example, in the paper Octoll: C^uKllayertng, 
Kflethod or Madness?, XI Vblmot Paper Technology 
Days 1998 and in Fl patent 92 729, and one of tiiem 
being also described in the paper P. Ahonen: Chal- 
lenges for Digital PrInUng Paper. XI Valmet Paper 
Technology Days 1998. MultMayer headboxes allow 
desired layer structures to be produced in the web by 
feeding stock in layers between wires. Instead of multi- 
layer headboxes, In the case of some board grades in 
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particular, several different headboxes and wire units 
have been used in order to provide a layered structure. 
[001 2] The web is passed from the wire section to a 
press section where water is removed from the web by 
pressing it against one or two felts. A person sicilled in 
the art knows several different press arrangements from 
prior art for example, a press based on roll nips, mar- 
keted by the appPicant under the trademark Sym- 
Prese'^ll. Recently, instead of roll nips, ever-increasing 
use has been made of an extended nip Icnown In itself In 
prior art because of its higher dewatering capacity 
and/or Its abifity to retain the bulk of the web. 
[0013] The dryer section in prior-art paper and 
board machines has most commonly been formed of a 
dryer section which uses a conventional single- and/or 
twin-wire draw and In whksh drying takes place mainly 
as cylinder drying while the wire presses the web 
against a heated cylinder surface. At high running 
speeds, single wire draw through the entire dryer sec- 
tion has become common in recent years. As the most 
recent arrangement, for example, the patent application 
PCT/FI98/00945 has proposed combining impingement 
drying with cylinder drying in order to provide a higher 
evaporation rate and a shorter dryer section. 
[0014] In some prior-art annngements, the paper 
web is passed from a dryer section to a precalender, 
which in known arrangements may be a calender with 
hard or soft nips, in which the paper web is passed 
through the nip between rolls to provide smoothness to 
the surface of the paper wetx In the precalender, loose 
fibres and other components of stock are also fixed to 
the surface of the web, but. at the same time, differ- 
ences in density may also be caused in the base paper 
and some of the bulkiness of the web important to many 
grades may be lost Precalendering is particularly 
important before the coating of the web when blade 
coating is used in order to avoid so-called blade lines. 
[001 5] In surface sizing, the surfiaces of the web are 
treated with a starch or pigment solution in a film size 
press, for example, by means of an applicator devce 
marketed by the applicant under the trade name Sym- 
Sizer^. Surface sizing, pigmenting, or coating is per- 
formed at this stage typically on both sides of the web at 
the same time, but the surfaces of the web can also be 
treated separately in successive units. After that, the 
paper web Is dried by using infrared dryers and airisome 
web-dryers and a short cylinder group which follows 
them. 

[001 6] After that, as known in prior art, the web is 
coated by means of blade, roil or jet coating units known 
in themselves in prior art arid dried by using infrared 
and airt>ome dryers as well as cylinder drying. The 
dried paper or board web is reeled, whksh is followed by 
a multi-nip calender whk:h provides a desired smooth- 
ness and gloss level to the paper. Recently, on-machine 
calendering has also become common. 
[0017] On the other hand, in arrangements known 
in prior art the dryer section is often followed by a cal- 



ender and a reel-up. After that, there is placed an 
unwind stand, from whk:h tiie web is passed to an off- 
machine coating station. Different coating stations are 
known from prior art In one known arrangement, one 

5 side of the paper web is precoated first, after which 
there is a dryer section, and after that the other side of 
the paper web is precoated, which is followed by a dryer 
section. The coating of the thus produced precoated 
web is completed by coating it with other coating layers 

10 and, after that the web is dried, and wound up. This is 
followed by unwinding and calendering and winding up 
of the web. Thus, the remaining machine after the dryer 
section may be an on- or off- machine. 
[0018] Before coating, as known in prior art the 

75 paper can be very porous, and thus after the dewatering 
and drying treatments it is necessary to precoat the 
paper web before the suriiace-coating proper. Also, as a 
result of this, the paper web must be dried after the pre- 
coating process in order that the coating layer proper 

20 may be added to the surface of the |:>Bper web. The 
equipment and the web transfers required by these 
stages considerably increase the length of the fine 
paper manufacturing line. The aim of this double coating 
of fine paper, i.e. the precoating and the coating proper, 

25 has been to attain a physically and visually uniform 
coated paper surface for a printing base. The most 
important function of the precoating layer in said coating 
process Is to reduce the pores present In the surface 
structure of the base paper in a suitable manner In order 

3b that the surface coating layer shall remain on tiie sur- 
face and shall not t>e absorbed into the structure of 
paper. If the coating material is distributed very une- 
venly on the surface of paper, then also after surface- 
coating, the paper is uneven and it may exhibit for 

3S example, patchiness of gloss or another type of visuaii 
defect For example, by means of a film transfer tech- 
nique it is possible to attain a uniform coating layer and 
thereisy good coverage, which is a desired property 
specifically at the precoating stage, since a uniform pre- 

40 coating is required for providing a uniform surface coat- 
ing. After precoating, the web is surface-coated in prior 
art for example, k>y means of blade coating in order to 
attain a smooth surface. This, however, sets space 
demands for the paper finishing line, because the paper 

45 is coated in three to four separate stages as the different 
sides of the paper web are often coated in different 
stages. 

[0019] In prior-an paper and board machines, a size 
press or a coater of the film transfer type is thus gener- 

50 ally used for the precoating of the web. In that connec- 
tion, surface size or an equivalent coating substance in 
water solution is applied to both sides of the paper web 
in one or two stages with the purpose of binding fines 
and fibres to the surface of the web and thereby creating 

55 favourable conditions for possible after-coating. In prior- 
an arrangements, whk:h thus comprise a separate pre- 
coater, one problem is that the length of tiie paper or 
board machine or of the coating line Increases. This 
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increases the Investment costs of both the machine 
itself and the building too. In rebuilds, lack of space may 
sometimes be a real obstacle to the introduction of new 
technology. When an aqueous substemoe is appPied to 
the web, drying is needed, which not only increases the 
length of the machine and investment costs but also 
increases the dennand for drying energy. Moreover, the 
paper machine must t>e provided with open draws, 
which may cause web breaks and other runnabiPity 
problems, in partk^ular in the case of lighter weight 
paper grades and with high running speeds. 
[0020] With respect to the prior art related to the 
invention, reference is also made to the applicant's Ft 
patent explications 981330 and 981331. in these. Fl 
patent application 981330 discloses an Integrated 
paper machine by which paper of good quality can be 
manufactured with high efficiency at a speed exceeding 
2000 nn/min, and which is shorter than present paper 
machines. Fl patent appfication 981331 discloses a 
paper machine which is intended in particular for the 
manufiacture of paper whteh has copy paper properties 
as well as a good gloss and a suitable porosity for colour 
powder printing. 

[0021] A specific object of the invention is to lower 
investment costs by providing a paper and board 
machine that is shorter than known arrangements for 
the manufacture of paper and board grades which tradi- 
tionally require precoatlng. 

[0022] With a view to achieving the objectives 
stated above as well as those which will come out later, 
the method according to the invention is mainly charac- 
terized in what is set forth in the characterizing clause of 
claim 1 . 

[0023] TTie paper or board machine according to 
the invention is in turn mainly characterized in what is 
set forth in the characterizing clause of claim 12. 
[0024] In accordance with the Invention, layering of 
additives and fillers is used in a headbox instead of pre- 
coating carried out in a finishing section in order to 
reduce the pore size distribution in the surface layers of 
a paper web. When additives and/or fillers are intro- 
duced into the suriaoe layers of stock, it is possible to 
provide, for example, a U-shaped thickness direction 
profile of the filler. In layering additives and fillers, the 
stock is divided into three different stock flows for sur- 
face layers and for a middle layer, each of which is sup- 
plied with desired addlth^es and fillers, starch In 
particular, in order to provide different layer structures. 
When needed, additives and fillers can be fed into the 
stock flow from several different points or in several dif- 
ferent stages. In accordance with an advantageous 
embodiment of the Invention, fines can also be added. 
Moreover, in connection with the invention, it is possible 
to advantageously use layering of fibres, in whbh fibre 
stock is divided into separate components for the sur- 
face and middle layers such that a desired type of fibre 
stock is passed to a surface layer and to a mkidle layer, 
respectively, in addition, it is possible to use retention 
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agents which bind the fillers and fines to ttie surface, 
whfch prevents them from being canied away from the 
suriiace layers along with water. The retention agent 
may also be supplied in layers. 

5 [0025] In other words, in accordance vtfith the inven- 
tion, surface sizing, pigmenting or precoating, depend- 
ing on the web that is being manufactured, fe integrated 
into the Initial portion of a paper or board machine, and 
additives and fillers are already introduced into the sur- 

10 face of tiie web immediately at the initial stage of the 
manufacture of the web. Thereby, a sufficientiy small 
pore size is produced so that the coating proper shall 
remain in the surface. Thereby, a surface advantageous 
to printing processes is also produced, from whk^ sur- 

15 face printing ink does not penetrate deep into the web. 
[0026] The invention enables a pore size of the 
paper surfiace to be achieved which Is 1/1 0 of its original 
value. Optimum coating coverage is attained when the 
pores in the base paper are so smalt that the coating 

20 does not penetrate into them, thus remaining on the sur- 
face. This is attained by already adding in ttie headlpox 
additives and fillers to the stock flows whk:h are passed 
to the suriace layers and advantageously by u^ng the 
layering of fibres at the same time and possibly by add- 

25 ing fines to the stock flows whtoh are passed to the sur- 
face layers. 

[0027] In accordance with an advantageous 
embodiment, when the layering of fibres is used, for 
example, when manufacturing paper with a basis weight 
30 of 80 g. the layers can be layers of 20. 40, 20 QfrrP of 
equal consistency. The invention also encompasses 
fibre layer anangements In whteh stocks of consisten- 
cies differing from one another are supplied to the differ- 
ent layers. 

35 [0028] In tiie invention, precoating has thus been 
replaced with the layering of additives and fillers, 
whereby the efficiency of the process is improved and 
investment costs are reduced. The paper machine in 
accordance witii the Invention, In whteh precoating has 

40 been replaced with a technique for layering additives 
and filiers, comprises according to an advantageous 
embodiment a multi-layer headbox, a gap former, a 
press section, a dryer section, a surface coating sta- 
tion/stations and a multi-nip calender as well as a reet- 

45 up. 

[0029] A saving of about 20 % in apparatus costs 
and a saving of about 20 % in hall costs are achieved by 
means of the paper machine In accordance with the 
invention. 

so [0030] Savings are also obtained because of on- 
line arrangements, in which connection the number of 
operating personnel can be reduced, and it is also pos- 
sible to achieve savings of energy and water consump- 
tion as well as other savings, for example, a reduced 

55 amount of broke. 

[0031] In the anrmgement in accorc^ce with the 
invention, benefits in bulk and opacity are also attained. 
The benefit in bulk is achieved because precalendering 



compresses the web, raising Its density. The opacity of 
paper deteriorates If the surfiace is porous and the coat- 
ing penetrates into the paper. 

[0032] The nnethod according to the invention 
applies a short circulation and a headbox which allows 
layering of additives, fillers and/or fines. One stock feed 
system advantageously applied in the invention is dis- 
closed in Fl patent application 934793. Rllers, fines 
and additives can also be supplied only In the headbox 
itself. One such arrangement is described in EP patent 
publlc&tlon 824157. The short circulation arrange- 
ments may be arrangements already known in them- 
selves in prior an. but It Is particularly beneficial to apply 
in conn^ion with the invention the short circulation 
marketed by the applk»nt under the trademark Opti- 
FeecT^, which is described, among other things, in the 
magazine article E!n Neuer Ansstz fur das K^snage- 
ment der Nosspartle, Wochenblsitt fur Paplerf abrlka- 
tion, vol. 19, No. 20, October 1998. By using the 
OptiFeed^ arrangement, the stock volumes of the short 
circulation are minimized, wherefore, for example, a 
change of grade can be perfomned quk^kiy by means of 
the paper or board machine in accordance with our 
invention without long disturbances, for example, in the 
composition of stock. 

[0033] The paper or board machine in aocorctence 
with the invention thus includes a short circulation and a 
headbox whteh allow the layering of at least fillers. A 
gap former is preferably used as a former, the gap 
former allowing higher speeds than other types of form- 
ers and enabling dewateririg on both sides, wheretyy 
symmetric paper is obtained. As one such gap former, 
for example, the wire section marketed by the applicant 
under the trademark OptlFormer^ or a con^esponding 
type of former can be mentioned, one former of this kind 
having being described in said paper L. Verkasalo: 
Efficient Forming at High Speeds, Xi Valmet Paper 
Technology Days 1998. 

[0034] Known press arrangements can be utilized 
in the paper or board machine in accordance with the 
invention, but In many cases it is most t>eneficial to use 
extended nip pressing. Good bulk and high dry solids as 
well as minimum asymmetry are provided to the web tiy 
means of a so-called shoe press. When using, for 
example, the applicant's double-felted OptlPress^ 
press section, symmetric dewatering and a web with 
symmetric surface properties are obtained. When high 
dry solids are aimed at, it may be beneficial to replace 
one felt with a water-non-receiving fabric that transfers 
the web well, with a so-called transfer belt. Even though 
the invention sut)stantially reduces the need for sepa- 
rate coating devices, In some applications it may be 
beneficial to combine surface sizing/pigmenting with the 
press section, in which connection a separate surface 
sizing/pigmenting unit after the dryer section and further 
treatments associated therewith are not necessarily 
needed One such arrangement (wet end sizing) is 
described, for example, in US patent 4,793,899. 



100 A2 




[Omsy The Invention does not set any special 
demands for the dryer section, but in connection there- 
with it is possible to apply prior art drying arrangements, 
for example, a dryer section whk^h applies single-wire 

5 draw and with whbh impingement drying may be addi- 
tionally combined for the purpose of providing drying 
capacity, profiling or a quick change of grade. Such a 
modem dryer section is disclosed, among other things, 
in international patent application PCT/F!98/D0945. in 

10 the case of paper grades in particular it is benefk:ial to 
use a dryer section marketed by the applicant under the 
trademark OptlDry™ or a con-esponding type of dryer 
section. When desired, precalendering can be used in 
the dryer section, such precalendering being described, 

IS for example. In Fl patent application 9G0925 which dte- 
closes calendering against a drying cynnder. Of course, 
precalendering can also be accomplished between two 
rolls. Naturally, when needed, precalendering can also 
be accomplished traditionally after the dryer section. 

20 [0036] The end portion of the paper machine in 
accordance with the invention does hot include precoat- 
ing because coating has been accomplished in the 
headbox, in which connection fillers and/or starch have 
been layered, nor does it include surface sizing/pig- 

25 menting except possible wet end surfiace sizing/pig- 
menting in the press section. Thus, on coming from the 
dryer section proper, paper is suriiace-coated in one or 
more surface coating stations, which Is/are followed by 
an on- or off-line multi-nip calender. 

30 [0037] In those embodiments of the invention in 
which the web is further coated separately in a coating 
station, for example, a blade coater, a coating device of 
the Jet, film transfer or spray type is used in the coating 
process. A coating agent is transferred by means of the 

35 coating device freely to the surfece of the web either as 
a continuous jet Get) or as drops (spray) or the coating 
agent is applied by a roll. Advantageously, for example, 
a coating device marketed by the appik^ant under the 
trademark OptlCoat Jet™ or a corresponding type of 

40 coating device is used. In the coating process, it is also 
possible to use advantageously a film transfer tech- 
nique, for example, a coating device marketed by the 
applicant under the trademark SymSfzer™ or Opti- 

45 [0038] In order to eliminate web breaks, the web 
may be coated while supported by a belt. Supported 
coating is described, for example, in the applicant's 
Finnish patent Fl 101489 as well as in the article 1998 
Coating/Paper Machine inkers Conference, TAPPI 
so Proceedings. 

[0039] The drying after coating is started as con- 
tact-free drying, for example, by means of a dryer mar- 
keted by the applicant under the trademark PowerDry™ 
or by means of an equh/alent type of dryer, which pre- 
ss vides a high drying capacity and, when needed, a quick 
change of drying capacity. In actual fact, contact-free 
drying is often the principal form of drying so that tiie 
short cylinder group following after it functions mainly as 
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a drive group. 

[0040] After that, there is advantageously a multi- 
nip calender, which is preferably an on-iine calender 
marketed by the applicant under the trademark Optl- 
Load^ or a corresponding type of calender, which dif- 
fers fronn conventional supencalenders in that its linear 
loads in each nip can be regulated separately. By this 
means, it is possible to regulate bulk, yet attaining good 
gloss and smoothness. With respect to this type of cal- 
ender, reference is made to Fl patent 8S334. In connec- 
tion with the invention, it Is, of course, also possible to 
apply off-machine calenders. 

[0041] After that, there is a reel-up, preferably a 
reel-up marketed by the applicant under the trademark 
OptlReel™ or a reel-up of a type that is suitable for even 
reeling of the web. 

[0042] By means of the method in accordance with 
the invention it is possible to manufacture paper or 
board which con^esponds to a web manufactured by a 
machine provided witti a precoating unit in accordance 
with prior art However, differing from prior art, the paper 
or board machine in accordance with the invention does 
not comprise a precoating unit. Moreover, according to 
an advantageous embodiment of the invention, no sur- 
face slzing^igmenting unit is needed, and advanta- 
geously there is no need for a precalender, either. 
[0043] In connection with the invention, it shall be 
particularly noted that several of the techniques used in 
the method and in the paper machine in accordance 
with the invention have become known separately only 
quite recentiy. 

[0044] In the following, the invention will be 
described in more detail with reference to the figure in 
the accompanying drawing, to the details of whk^h the 
invention is, however, not by any means Intended to be 
narrowly confined. The figure is closely related to a fine 
paper machine. Nevertheless, the invention is not 
intended to be limited only to this embodiment whteh is 
advantageous in itself. 

Rgure 1 is a schematic view of one embodiment of 
the paper machine according to the invention, and 

Rgure 2 is a schematic view of a short circulation 
anangement in accordance with the invention when 
stock contains several different fibre components, 
for example, rnechanical and chemteal pulp. 

[0045] As shown in Fig. 1 , stock is fed from a head- 
box 1 00 to a wire section 200, in which there is a gap 
former 250 which removes water on two sides and 
which is followed by a press section 300. In the press 
section 300, at least one press is an extended nip press, 
advantageously a shoe press, which conserves bulk 
and reduces two-sidedness in dewatering of paper. In 
the press section shown in the figure, a first press nip is 
a roil nip 350 and a second nip is an extended nip 360. 
The web W is passed from the press section 300 to a 



dryer section 400. in which single-wire draw groups R 
and impingement drying 450 are used in the application 
illustrated in the figure. The web W is coated in coating 
stations 500, 600, after which the web W Is dried in 

5 dryer portions 550, 650 using principally infrared dryers 
565, 665 and airborne dryers 566, 666. This contact- 
free drying 550, 650 is followed by a short cylinder 
group 570, 670, In which the draw and tension of the 
web are accompfished. drying the web further at the 

10 same time. After that, the web is calendered in a multi- 
nip calender 700, in which the linear load in each nip 
can be advantageously regulated separately. After that, 
tiie web is passed to a reel-up 800 in whteh the web is 
wound into reels. 

IS [0046] In accordance with the invention, the head- 
box 100 is a multi-layer headbox in which the stock is 
layered such that the stock flows passed to the surface 
layers comprise fillers and additives, for example, 
stanches, and a retention agent, if any. In addition to the 

20 layering of additives and fillers, it is possible to layer, 
when needed, fines into tiie surface layers or to use tiie 
layering of fibres at the same time. If it is beneficial from 
the standpoint of the end product, the arrangement also 
allows feeding of the necessary additives and other sim- 

2S ilar substances into the middle layer as well. 

[0047] In the paper machine illustrated in the figure, 
the travel of the paper web W is as follows. The stock Is 
fed from the headbox 100 into a gap between forming 
rolls 21 0, 220 of the gap fomner 250 of the wire section 

30 200, from which gap it Is passed between wires via the 
dewatering devices of tiie gap former 250 furtiier to the 
press section 300 while supported tiy a wire. The press 
section 300 comprises two presses 350 and 360, and 
tiie web W is passed on an upper fabric of the first press 

35 350, while supported by a lower fabric, so as to be 
between the press rolls of the press 350. From the lower 
fabric, the web W is passed onto an upper fabric of tiie 
next press 360 and further between the upper fabric and 
a lower fabric so as to be between the press rolls of the 

40 press 360. The web W is passed from the press section 
300 to the dryer section 400, in which the web W is 
dried, while supported by drying wires, in impingement 
drying groups 450 and in drying groups R that apply sin- 
gle-wire draw. In the drying groups R applying single- 

45 wire draw, the reference numeral 415 designates the 
drying wire and the reference numeral 410 designates 
heated drying cylinders in an upper row and the refer- 
ence numeral 411 designates reversing cyfinders or 
rolls in a lower row. The web W runs meandering from 

so the reversing cylinders/rolls 41 1 of the lower row onto 
the heated drying cylinders 410 of the upper row, on 
which the wel3 W is in direct contact with the heated cyl- 
inder surface. For the sake of clarity, the above-noted 
signs have been indkrated only in connection with one 

55 drying group R. After that the web W is coated in the 
coating stations 500, 600, in which the web is passed 
from tiie coating station 500, 600 into the drying equip- 
ment 550, 650 which apply contact-free drying, sakJ 
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drying equipment being foitowed by a drying group 570, 
670 applying single-wire draw and comprising a drying 
wire 551 » 651, heated drying cylinders 510, 610 and 
revering cyllnders/roiis 51 1 , 61 1 . in addition, a measur- 
ing device 590, 690 has been placed after each coating 5 
station 500, 600. After that, the web W is passed to the 
calender 700, which has been formed as a multi-nip cal- 
ender. After the calender 700. the web W is passed to 
the reel-up 800, in which the paper web W is wound into 
paper reeis. 10 
[0048] The layering of additives known from Fl pat- 
ent 934793 and a new simplified short circulation con- 
cept. OptiFeed, can be utifized in the invention. Rg. 2 
schematicaliy shows one short circulation arrangement 
that can be advantageously applied in connection with is 
the irwention in the case that the stocic contains several 
different fibre components, for example, mechanical 
and chemical pulp, as in Rg. 2. Of course, the pulp may 
also be a pulp that is based on recycled fibres. As 
shown in the figure, the different pulp components are 20 
passed in a desired ratio into a mixer (Mixer), which is 
also supplied with dilution water and possibly with some 
of the fillers (Starch and Rller). The stock is cleaned and 
dilution water is added thereto in a mixer of the next 
stage. After that, the stock is divided into three different 2S 
lines in order to be passed through a pump and a 
screen into different layers of a headt>ox of a paper or 
board machine or into different headboxes of a multi- 
layer former In each line, additives, fillers and fines, 
including retention agents, required in the layer In ques- 30 
tion are added to the stock. Depending on the applica- 
tion, the amount of these additives may be different in 
each One. 

[0049] The operativeness of the invention has been 
tested by the appficant on a pilot machine scale. A web ss 
was manufactured from a commercial fine paper pulp by 
means of a paper machine according to the invention. 
Including, among other things, a multi-iayerheadbox, an 
OptiFormer gap former and an OptiPress press, which 
web was then surface-coated by the Jet technique and 40 
calendered in an OptiLoad multi-nip calender before 
sheet offset printing. As reference paper, fine paper was 
manufactured in a traditional manner such that about 20 
% of PCC had been added homogeneously to the pulp 
as a filler. This reference paper was also precoated in a 4S 
conventional manner by a SymSizer surface sizing unit 
before the surface coating proper. This paper was com- 
pared with a fine paper which was manufactured in 
accordance with the invention by layering PCC filler into 
the surface layers of the web. This web was surface- so 
treated directiy without any precoating stage. Among 
other things, the uniformity of the print quality of printed 
sheets was measured as graininess and mottie. No sut>- 
stantial difference could be ot)served t>etween the differ- 
ent manufacturing methods. The gloss of print, Hunter ss 
75*", was also measured. Here, the paper that had been 
manufactured in a traditional manner proved to provide 
a printing sur^ce that was slightly glossier than that of 




the paper made by the method of the invention. A trial 
run did not reveal any two-sidedness problems in non- 
precoated sheets. 

[0050] Above, the invention has been described 
with reference to only one of its advantageous embodi- 
ments, to the details of which the invention is, however, 
not intended by any means to be nanDwIy confined. 
Many variations and modifications are feasible within 
the inventive idea defined in the following claims. 
[0051 ] The present invention relates to a method for 
manufacturing a paper or board web. Stock is fed from 
a headbox (1 00) to a wire section (200), in whteh water 
is removed from the web (W) and from which the web 
(W) is passed to a press section (300), in which water is 
pressed out of the web (W) and after whch the web (W) 
is dried in a dryer section (400) and reeled by means of 
a reel-up (800). According to the invention, additives, 
fillers and/or fines are fed into the stock of the surface 
layers of the web (W) in order to reduce the pore size 
distribution of the web in the surface layers so as to sub- 
stantially con-espond to a precoated web. The invention 
also relates to a paper or board machine which is char- 
acterized in that it comprises means for feeding addi- 
tives, fillers and/or fines into a fibre stock such that an 
uncoated web substantially corresponds in its proper- 
ties to a precoated web. 

Claims 

1. A method for manufacturing a paper or board web, 
in which method: stock is fed from a headbox (1 00) 
to a wire section (200) in which water is removed 
from the web (W); the web (W) is passed from tiie 
wire section (200) to a press section (300) to press 
water out of the web (W): and after the press sec- 
tion (300), the web (W) is dried in a dryer section 
(400) and reeled by means of a reel-up (800), char- 
acterized in that, in the method, additives, fillers 
and/or fines are fed into the stock or stocks of the 
surfiBu^e layers of the paper or board web (Vyo in 
order to reduce the pore size distribution of the 
paper or board web in the surface layers so as to 
substantially correspond to a precoated web. 

2. A method according to claim 1, characterlzeci in 
that said headbox (100) Is provided with members 
which keep the different layers separate. 

3. A method according to claim 1 or 2, characterized 
in that, in the method, layering of fibres is addition- 
ally appfied. 

4. A method according to any one of claims 1 to 3, 
characterized in that, in the method, a retention 
agent is passed into the surface layers of the web 
(W) in order to bind the additives and fillers to the 
surface of the web (W)> 
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5. A method according to any one of claims 1 to 4, 
characterized in that, in the wire section (200), 
water is removed from the web (W) in two directions 
in a former, preferably In a gap fonner (250). 

6. A method according to any one of claims 1 to 5, 
characterized in that, in the method, water is 
pressed out of the web (W) In the press section 
(300) in at least one extended nip press (350, 360). 

7. A method according to any one of claims 1 to 6, 
characterized in that, in the method, surface siz- 
Ing/pigmenting of the web (W) is carried out in the 
press section (300) of the paper or board machine. 

8. A method according to any one of the preceding 
claims, characterized in that, in the method, the 
web (W) is dried in the dryer section (400) at least 
partly by means of impingement drying (450). 

9. A method according to any one of the preceding 
claims, characterized in that, in the method, the 
web (W) is further coated in a coating station/sta- 
tions (500, 600) and that, in the method, the web 
(W) is dried after coating at least partly by means of 
contact-free drying. 

10. A method according to any one of the preceding 
claims, characterized in that, in the method, the 
web (W) is coated in a coating station/stations 
based on a film transfer technique. 

11. A method according to any one of the preceding 
claims, characterized in that, in the method, the 
web (W) is supported by means of belts in the coat- 
ing station/stations of the paper or board machine. 

12. A method according to any one of the preceding 
claims, characterized in that in the method, the 
web (W) is calendered in a multi-nip calender (700) 
regulating the liner toad separately in each nip. 

13. A paper or board machine comprising a short circu- 
lation, a headbox (100), a wire section (200), a 
press section (300), a dryer section (400), a cal- 
ender (700), and a reel-up (800), characterized in 
that it comprises means for feeding additives, fillers 
and/or fines Into a fibre stock such that an uncoated 
web substantially corresponds in its properties to a 
preooated web. 

14. A paper or board machine according to claim 13, 
characterized in that the headbox (100) comprises 
members, advantageously vane plates placed in a 
slice cone, to keep different stock layers separate. 

15. A paper or board machine according to claim 13 or 
14, characterized in that the multi-layer headbox 



(100) additionally comprises means for the layering 
of fibres. 

16. A paper or board machine according to any one of 
5 daims 13 to 15, characterized in that the multi- 
layer headbox (1 00) of the paper or board machine 
comprises means for the layering of a retention 
agent into the surface layens of the web (VAO In order 
to bind the additives and fillers. 

10 

17. A paper or board machine according to any one of 
daims 13 to 1 6. characterized in that the wire sec- 
tion (200) is constituted by a former, preferably a 
gap fomier (250). 

15 

18. A paper or board machine according to any one of 
daims 13 to 17, characterized in that the press 
section (300) comprises at least one extended nip 
press (350, 360). 

20 

19. A paper or board machine according to any one of 
daims 13 to 18, characterized in tiiat the press 
section (300) comprises a suriace slzing/pigment- 
ing unit (380). 

25 

20. A paper or t>oard machine according to any one of 
daims 13 to 19, characterized in that the dryer 
section (400) of the paper or board machine is 
based at least partly on impingement drying (450). 

30 

21. A paper or board machine according to any one of 
daims 13 to 20, characterized in that the paper or 

board machine additionally comprises a coating 
station/stations (500, 600) and, after the coating 
35 Station/stations, a drying portion/J)ortions (550, 
650) based primarily on contact-free drying. 

22. A paper or board machine according to any one of 
daims 13 to 21 , characterized in that the paper or 

4o board machine comprises a coating station/stations 
based on a film transfer technique. 

23. A paper or board machine according to any one of 
daims 1 3 to 21 , characterized in that the paper or 

45 board machine comprises a multi-nip calender 
(700), in whk:h the linear loads in each nip can be 
regulated separately. 

24. A paper machine according to any one of claims 1 3 
so to 23,' characterized in that tiie paper machine 

manufactures fine paper. 

25. A paper machine according to any one of claims 1 3 
to 23. characterized in that the paper machine 

55 manufactures improved newsprint 

26. A board machine according to any one of daims 13 
to 23, characterized in that the board machine 



8 
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manufactures muitMayer board. 

27. A paper machine according to any one of claims 1 3 
to 25, characterized in that the paper machine 
manufactures coated fine paper, LWC or MWC. s 
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